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Hence subtracting the squares, as in Art. 44,
Now by Art. 38, V-c22=ci2""a32» hence, substituting for c-f from the second of equations (4), we have
3
Again &32-c22=a22- 6^, substituting for V from the third of equations (4), we have
Lastly, the last two of equations (4) give
„<,           ,~
AY                                 AY               — i-«i ......... (3).
The three surfaces (1) (2) and (3) are cylinders, for the equation to any one of them shows that an expression of the first degree in £, 77, (• is some function of another expression of the first degree. Also the axis of each cylinder is parallel to the straight line ya1=^/a2=r/%> i-e- tlie axis of eack is parallel to the line of action of the force E.
It may be noticed that the direction cosines blt k>, &3; c19 c2, c3 have been eliminated so that the equations to these cylinders contain only the principal force JB, the direction cosines of E and Poinsot's couple T.
47. Supposing that the coordinates (£, 77, £) of some point on the cylindrical locus (5) are given, and that the line of action of the force R is also known, any one of the equations (1), (2), (3), of Art. 46 may be regarded as a quadratic to find the couple-moment when the body is so placed that the corresponding generator is a Poinsot's axis.
If we seek the corresponding equations when the forces are inverted we change the signs of .R, T and one of the A's (Art. 43). But these changes leave the quadratics unaltered. Thus the two values of T given by any one of these quadratics correspond to the two directions in which R can act along the same given line of action.
Ex. The given point (£, 77, f) being supposed to be on the circular cylinder, prove that the three quadratics (1) (2) (3) of Art. 46 reduce to the same, viz.
T2 (JTa V + %M) - ^r (Kfa& + A7V) + & ( J£a V + K£>*) Prove also that the roots of this quadratic are given by
where p, q, r have the meanings specified in Art. 45.
48. Minding's Theorem. By joining any one of the three cylinders (1), (2), (3) to the circular cylinder we have sufficient equations to find the generators which can have a given couple-moment and are also parallel to any given straight line. It will often be more convenient to use the intersections of the cylinders with one of the coordinate planes. Thus putting £=0, the cylinder (1) cuts the plane of xy
fa the conic                                      =    +                              ........................ (1).
A 3" — A 2                         Ag"
When the forces are equivalent to a single resultant we have T=0 and in that
772                  £2           1
case equation (1) reduces to the focal conic           JT^~W^ + W^ = W* .......... ^'
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The single resultant therefore intersects the focal conic  in the plane of xy. Similarly it intersects that in the plane of xz.   See Art. 44.

